In the experimental animal the basic and controversial problem was studied of the influence of cardiac contraction on coronary blood flow. Normally beating hearts were perfused at a constant pressure, and coronary inflow and outflow were determined. In order to assess the role of systole, prolonged periods of ventricular asystole and fibrillation were induced and observations were made of the changes in coronary flow. With the cessation of cardiac contraction blood flow in the coronary arteries and coronary sinus rose appreciably. The results of these studies support the concept that contraction of the heart muscle, by compression of the myocardial vascular bed, behaves as a throttling mechanism and impedes coronary flow. The method employed permits a separation and quantitation of the effects on coronary flow resulting from cardiac contraction and the vasomotor state of the coronary vessels.
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T HE effect of organized cardiac contraction on flow through the capillary bed of the myocardium remains unsettled despite much work that has been done to elucidate this basic problem. Evidence has accumulated in support of 2 opposing viewpoints. One concept is that the shortening of the muscle fibers during systole compresses the vascular bed in the myocardium and acts as a "throttling" mechanism. The opposing view is that cardiac contraction "massages" or "kneads" the blood through the vascular bed and increases coronary flow. The primary objective in this study has been an evaluation of the effect of organized myocardial contraction on coronary flow in the intact animal. This problem has been attacked by the elimination of this factor by the induction of ventricular asystole or ventricular fibrillation. Comparisons have been made of coronary flow in the beating heart perfused at a constant pressure with those in the nonbeating heart under the same conditions. METHODS Twenty-seven adult mongrel dogs were anesthetized with intravenous pentobarbital (25 mg./ Kg.). Respiration was maintained through an endotracheal tube connected to a demand-valve apparatus supplied with oxygen. The left chest was entered through the fourth intercostal space and the pericardium was opened. The appropriate coronary vessels were than cannulated. The left coronary artery was dissected at its origin from the aorta and a specially designed brass cannula was inserted into it via the left subclavian artery and tied securely in place by means of a ligature. For study of the right, circumflex, or descending branches of the coronary arteries, the vessel was dissected and ligated close to its origin. A small glass or polyethylene cannula was inserted into the distal end for perfusion. For flow measurement in the coronary sinus a flexible polyvinyl catheter was introduced through the right atrial appendage into the sinus and maintained in place at its orifice by a suture ligature. A rotameter was placed in the circuit, and blood was returned to the superior vena cava via the external jugular vein. In some experiments blood was allowed to drain from the coronary sinus catheter to the atmosphere. Mean coronary arterial pressure was determined by use of a Statham strain gage. * A diagrammatic illustration of the experimental preparation is shown in figure 1 .
Blood entering the coronary artery was first passed through a recording rotameter' connected to a carotid artery and between experimental observations this vessel supplied the coronary perfusion. For a short time prior to induction of asystole and during this period, blood was perfused from a reservoir at or near the prevailing mean aortic pressure. Heparin was used as an anticoagulant (200 mg. initially and 100 mg. each 30 min. nels. A total of 23 determinations on 3 animals were performed in which flow in the circumflex and descendens branches was determined following clamping of one or the other after the induction of asystole ( fig. 3) . As the descendens artery was clamped and its flow fell to 0, no appreciable rise occurred in the circumflex flow. The reverse was also true, that is, when the circumflex was clamped there was no appreciable rise in flow through the descendens coronary bed. Similarly The importance of ventricular systole in the control of coronary flow is illustrated in a number of studies. In the left coronary artery perfused during systole at a pressure approximately equal to the prevailing mean aortic pressure, arterial inflow approaches 0.7 Other studies have shown that for an equivalent time period, left coronary artery systolic inflow is less than diastolic inflow.7-9 These observations lend support to the concept that organized ventricular contraction results in diminished coronary flow. However, in other studies the systolic flow in the coronary sinus has been observed to be much greater than the diastolic flow, which might suggest that ventricular systole augments coronary flow,'0 and coronary sinus drainage has been noted to decrease during ventricular fibrillation." From the available data there is evident a lack of agreement as to the net effect of systolic contraction on flow in the coronary bed.
It is a difficult task to assess the factor of the extravascular myocardial support, and several groups of investigators have made attempts to evaluate its role in the regulation of flow in the heart-lung preparation. Various methods have been employed in an effort to clarify this problem. Hilton and Eichholtz,12 Hammouda and Kinosita,"3 and Anrep and Hausler'4 have employed ventricular fibrillation to remove, at least in part, the effect of cardiac contraction and have determined the changes that occur in coronary flow. These investigators found that in this preparation coronary arterial inflow increased during fibrillation. In contradistinction to this, Osher"5 in studying the pressurecoronary sinus flow relationships of perfused hearts both beating and fibrillating found a decreased flow during ventricular fibrillation. Garcia Ramos"1 also noted less flow during ventricular fibrillation in the isolated mammalian heart perfused by the circulating blood of another animal. Recently Wiggers'0 has presented an evaluation of the effect of ventric-ular contraction on coronary flow by integrating phasic flow curves recorded from the coronary sinus. Measurements were made of instantaneous flow in the coronary sinus in late diastole when the effects of myocardial compression and volume elasticity were minimal. From these data it was concluded that systole results in an augmentation in coronary flow. The validity of an analysis based upon phasic flow data rests upon the assumption that flow in the epicardial arteries and veins represents actual flow in the myocardial capillary bed.
This point remains to be proved.
A method has been devised in the present studies that is thought to measure separately the magnitude and direction of the effect of mechanical ventricular activity on flow through the coronary bed and that also permits simultaneous quantitation of the vasomotor state of the coronary vessels. This method consists essentially of the simultaneous recording of blood flow in the left coronary artery and coronary sinus together with the mean coronary perfusion pressure and mean aortic pressure. The coronary system was perfused at a constant pressure approximating the prevailing mean aortic pressure and measurements were made in the normally beating heart and then during ventricular asystole induced by vagal stimulation. The possible effect of vagal stimulation per se on the coronary vessels is a factor deserving comment. Anrep3 has shown that section of the vagi leads to an increase in coronary flow even when the heart rate is kept constant 
